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This Report summar izes  the cu r ren t  s ta tus  of 
the VOYAGER Projec t  and descr ibes  p rogres s  made 
during the period August 16 through September  15, 1965. 
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I. PROGRAM OBJECTIVES 
D 
.. 
The p r imary  objective of the VOYAGER Pro jec t  is  to  pe r fo rm experiments  on 
the surface of and in orbi t  about the planet M a r s  during the 1971, 1973, and sub- 
sequent opportunities in o r d e r  to  obtain information about the existence and na ture  
of extraterrestrial l i fe ,  the atmospheric ,  surface and body charac te r i s t ics  of the 
planet, and the planetary environment. 
f ield and/or  par t ic le  measurements  in interplanetary space between the orb i t s  of 
E a r t h  and Mars .  
A secondary objective is  to  pe r fo rm cer ta in  
11. PROJECT PLAN 
All VOYAGER missions will be conducted as  events of a n  integrated p r o g r a m  in 
which each individual flight fo rms  a p a r t  of a logical sequence in an  over -a l l  technical 
plan of both lander  and orbi ta l  operations.  The VOYAGER design will provide for  the 
car ry ing  of l a r g e  scientific payloads to the planet, the te lemeter ing of a high volume 
of data back to Ear th ,  and long and useful l ifetimes in orbi t  about the planet and/or on 
the planetary surface.  Hardware will be designed to accommodate a var ie ty  of Space-  
c ra f t  and/or Capsule Science Payloads,  1 mission prof i les ,  and t ra jec tor ies ,  Partic- 
u l a r  emphas is  will be given to  simple and conservative design, redundancy wherever  
possible ,  and a comprehensive p rogram of component, subsystem, and sys t em 
t e  sting . 
Over -all direction and evaluation of the VOYAGER P r o g r a m  is the responsibil i ty 
of the Office of Space Science and Applications (OSSA) of the National Aeronautics and 
Space Administration (NASA). Management of the VOYAGER Pro jec t  and implemen- 
tation of selected sys t ems  is the responsibility of the J e t  Propuls ion Laboratory ( JPL)  
of the California Institute of Technology (CIT). 
VOYAGER organization is shown in F igure  1.  
The s t ruc tu re  of the over -a l l  
A. TECHNICAL DESCRIPTION 
Two VOYAGER space vehicles a r e  to be designed, constructed,  and tes ted for 
launch during the 1971 M a r s  opportunity. Attention is a l s o  being given to r equ i r e -  
men t s  imposed on such vehicles by launches subsequent to 1971,  such as miss ions  
planned for  1973 and 1975. 
and a Fl ight  Capsule.  
mate ly  2000 lb and will c a r r y  severa l  hundred pounds of scientific instruments ,  will 
be  a fully att i tude -stabil ized device utilizing celest ia l  references for  the c ru i se  phase 
and will be capable of providing velocity increments  for midcourse t ra jec tory  c o r r e c -  
t ion and f o r  M a r s  orbi t  at tainment;  onboard sequencing and logic will be provided, as  
will  a ground command capability. 
s o l a r  energy o r  f r o m  internal  sources  and wi l l  be capable of maintaining radio 
The Planetary Vehicle is to consis t  of a Flight Spacecraft  
The Flight Spacecraft, which will have a d r y  weight of approxi-  
The spacecraf t  will supply i ts  own power f r o m  
Terminology applicable to e lements  of the VOYAGER Pro jec t  is defined in the 
1 
G lossa ry .  
1 
communications with Earth.  
and s tabi l ized and will  monitor var ious scientific phenomena n e a r  M a r s  and during 
t r a n s i t  and te lemeter  this  information back to Ea r th ;  it will  a l so  monitor  and te le -  
m e t e r  data pertaining to spacecraf t  operation. 
and command during the t r ans i t  portion of the miss ions  and may a l so  s e r v e  as a com-  
munications relay. 
a tmosphere ,  descent to the sur face ,  impact  survival ,  and sur face  l i fe t imes of as 
much as six months and will contain the power,  guidance, control ,  communications,  
and data  handling sys t ems  necessa ry  to complete i t s  mission.  
In addition, the spacecraf t  will be thermal ly  integrated 
1 
8 
The Flight Spacecraf t  will  a l so  provide 
the Fl ight  Capsule with se rv ices  such as power,  timing and sequencing, te lemet ry ,  .' 
The Flight Capsule will  be designed f o r  en t ry  into the Mar t ian  
, 
I 
I 
Appropriate deep space flight t e s t s  of e lements  of the Fl ight  Spacecraf t  a r e  
planned f o r  the 1969 Mars  opportunity in  o r d e r  to pe rmi t  evaluation of VOYAGER 
components and subsystems during long life in  space  and to  demonst ra te  operat ions 
procedures .  
flight t e s t s ,  will investigate entry,  descent ,  impact ,  communications technology, and 
s ter i l izat ion.  
operat ions will  be the Saturn IB, with a Centaur a s  the th i rd  s tage .  
f l ights will  probably use  the Saturn IB/Centaur  launch vehicle.  
en t ry  t e s t  flights will probably be launched by an Atlas.  
The t e s t  p rog ram fo r  the Fl ight  Capsule,  which includes Ea r th -en t ry  
The Launch Vehicle fo r  the 197 1 and immediately subsequent VOYAGER 
The 1969 t e s t  
The e a r l i e r  E a r t h -  
B. SEQUENCE O F  EVENTS 
The P ro jec t  Plan i s  being implemented in  the following s teps :  Initially, Mission 
Engineering studies a r e  being undertaken to der ive a model sequence of VOYAGER 
This  model will  s e r v e  as the c r i t e -  
r ion f o r  the design of the 1971 VOYAGER miss ion  and the assoc ia ted  1969 t e s t  flight. 
On the bas i s  of the 1971 Mission Specification, Spacecraf t  Sys tem analyses  and t r a d e -  
off s tudies  have been performed during Phase  IA both by JPL and by i t s  Spacecraf t  
Cont rac tors  to  a s ses s  the requirements  and cons t ra in ts  imposed on the Spacecraf t  
by the miss ion  objectives and by the o ther  s y s t e m s  and e lements  of the P ro jec t .  
Alternate spacecraf t  p re l iminary  designs a r e  being developed by the Cont rac tors  
working in paral le l  with J P L  design t eams ;  a f te r  select ion of a p r e f e r r e d  pre l iminary  
design, functional descr ipt ions will be developed by the Cont rac tors  f o r  the Space-  
c ra f t ,  i t s  Subsystems, and i ts  Operational Support Equipment (OSE). Concurrent ly ,  
objectives fo r  the 1969 t e s t  flight a r e  being analyzed and evaluated, and functional 
descr ipt ions for  the 1969 t e s t  spacecraf t ,  i t s  subsys t ems ,  and i t s  OSE will  be p r e -  
pared .  Phase  I B  Contractor  act ivi t ies  under  J P L  di rec t ion  will include ref inement  
of the prel iminary designs and functional descr ipt ions developed e a r l i e r  and the 
development of System and Subsystem Funct ional  Specifications.  
hardware  will  be breadboarded and tes ted.  
f o r  J P L  approval detailed plans covering mangement  and implementat ion of the develop- 
ment ,  fabr icat ion,  tes t ,  launch, and operat ions effor ts  to be undertaken during 
Phase  11. 
miss ions  over  severa l  planetary opportunities.  
Selected subsys tem 
In addition, the Cont rac tor  will  p repa re  
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Figure  1. VOYAGER P r o j e c t  Organization 
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111. CURRENT DEVELOPMENTS , 
- 1  
A. PROJECT 
Scheduling 
The cu r ren t  mas te r  schedule for  Pro jec t  activit ies i s  shown in  Figure 2. 
Mis s ion Enginee ring 
A revised Mission Specification has been prepared  f o r  i s sue  with the Phase  IB 
Spacecraft  System R F P .  
with efforts of the Advanced Technical Studies Office of J P L .  
In addition, mission studies have continued in conjunction 
An Environmental Predict ions Document has  been published, and work is 
progressing on development of the following natural  environment es t imates .  
1 .  The Meteoroid Flux Models which consis t  of (1)  the shower 
meteoriod flux model,  ( 2 )  in terplanetary sporadic  meteoriod 
flux model,  ( 3 )  Ear th  dust belt model, and (4) Mars  dust belt 
and orbiting debr i s  model. 
2 .  The Mars  environment which includes es t imates  of (1) the 
Mars  a tmosphere,  ( 2 )  Mars  magnetic field, ( 3 )  M a r s  surface 
propert ies ,  (4) Mars  radiation levels ,  and (5 )  M a r s  meteoriod 
environment. 
3 .  Radiation Environmental  Models consisting of (1)  s ta t is t ical  
models of so l a r  f l a r e  protons,  ( 2 )  flux models  f o r  the E a r t h ' s  
radiation bel ts ,  ( 3 )  flux models fo r  the so la r  wind, (4 )  flux 
models for  cosmic radiation, and (5 )  the RTG radiation model. 
Work i s  a l so  proceeding relative to  the use  of Mar iner  IV occultation data t o  be t te r  
define planetary atmosphere predictions.  
with regard  t o  launch vehicle environments .  
Information has not ye t  been obtained 
Propulsion support to mission studies involving the propulsion and pyronetworks 
has included investigation of effects on these subsys tems of ca r ry ing  the capsule into 
orbit and releasing it f rom orbit  t o  the sur face .  
the effects of change in s ize  of the present  subsys tems,  e i ther  due to  t radeoffs  
between the systems o r  to  a radically different possible miss ion  utilizing launch 
vehicles other than the Saturn IB-Centaur.  
exhaust plumes f r o m  the th rus t e r s  on the associated s y s t e m  and on other sys t ems .  
In addition, study has  been given 
A study has  a l so  begun of the effects of 
Data Management 
A prel iminary vers ion of the VOYAGER Data Management P lan  has  been p re -  
pared. The VOYAGER Data Detailed Index i s  being developed and will incorporate  
requirements  of such specialized information requi rements  a s  those necessa ry  f o r  
r e  source  s management and c onfigurat ion identification, accounting , and control.  
4 
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5 
Configuration Management 
A VOYAGER Configuration Management Manual based on N P C  500-1 and 
AFSCM 375-1 has been issued in  prel iminary form.  
Faci l i t ies  
A PER for the Post-Injection Tes t  Facil i ty has  been submitted to  NASA 
Headquarters .  
Fu r the r  in-house studies a r e  being made of VOYAGER facil i t ies for  which 
Pre l iminary  Engineering Reports  have been submitted t o  NASA in o r d e r  t o  refine 
the facility design and study al ternate  testing methods using modifications of p re -  
sent facil i t ies.  
being evaluated. 
The effect of possible var ia t ions in facility requirements  i s  a l so  
The final design contract  fo r  the Ster i le  Assembly Development Laboratory 
(SADL) i s  underway with the Architect-Engineer firm of Daniel Mann Johnson and 
Me ndenhall. 
Fab r i c  ation 
Activities have continued relative t o  the development of uniform specification 
format ,  phrases ,  and implementation procedures ,  and the generation of techniques 
and documentation pertinent t o  the control of P a r t s ,  Mater ia ls ,  and P r o c e s s e s .  In 
addition, support has  been provided t o  the J P L  Standards Committee in the develop- 
ment of standards potentially useful for  VOYAGER. 
Quality Assurance 
I 
A VOYAGER Quality P r o g r a m  Plan has  been distributed in draf t  f o r m  fo r  review. 
Quality Assurance participation in procurement  activit ies i s  continuing with the 
issuance of QA requirements  t o  be included in the s ta tement  of work and /o r  pa r t  of 
the procurement package. Areas  presently covered a r e :  
1. QA requirements  for  VOYAGER Phase  IB Spacecraft  Sys tem RFP.  
2. QA requirements  for  developmental contracts .  
3. QA requirements  for  DAE procurement .  
Quality requirements for  Planetary Quarantine have been incorporated in  the 
prel iminary draft  of the VOYAGER Quarantine Plan recent ly  distributed f o r  review. 
Covered in the requirements a r e  those a r e a s  of m a j o r  quality activity, i. e. , 
facility survey,  design review, assembly inspection and t e s t ,  ma te r i a l  control ,  
a s  say,  dec ont amination and s te  r i l iz  ation, document ation, and ce rt  if ic ation. 
Ef for t s  a r e  underway to p repa re  Quality Assurance  Instructions (QAI) which 
P resen t  es tabl ish QA responsibilities in support of The EASL Operational Plan. 
6 
activit ies during the reporting period include the generation of pre l iminary  draf t s  
of the following QAI' s : 
I 
1 .  Personnel  P rocedures ,  
2. Receiving Inspection, 
3. Ste r i l ization/ De contaminat ion. 
Additional QAI's covering ma te r i a l  control, pa rame t r i c  measu remen t s ,  and a s say  
r e su l t s  analyses  a r e  being formulated. ~ 
t 
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B. SPACECRAFT , 
Initial technical evaluation of the study r e p o r t s  submitted by the P h a s e  IA cont rac tors  
has  been completed. Resul ts  a r e  being reviewed by the Spacecraf t  System Office. 
Scheduling 
Curren t  Spacecraft  System schedules a r e  shown in F igu res  3 and 4. 
P r o c u r e m e n t  and Contracts 
The R F P  documents for the Phase  IB Spacecraf t  p rocurement  have been submitted 
to NASA Headquarters  for  review. The P rocuremen t  P lan  f o r  Phase  IB and P h a s e  I1 
is pending Headquarters  approval.  
Reliabil i ty 
The initial development phase of an  automated reduction and analysis  s y s t e m  for  
p a r t s  reliabil i ty data h a s  been completed. Mock data a r e  now being generated to 
exe rc i se  and debug the computer p rogram,  and a specification defining data r equ i r e -  
ments  and allowed data fo rma t s  is  a lmos t  complete.  
Twenty qualification and evaluation tes t s  a r e  cur ren t ly  in p rocess ,  and a n  add- 
itional eighteen tes ts  a r e  in  var ious s tages  of implementation. Of the t e s t s  in p ro -  
g r e s s  a t  the t ime of the l a s t  repor t ,  five have been completed,  eleven have been s ta r ted ,  
and seven a r e  in  preparat ion for implementation. 
ification, which wi l l  be used on all future tes t s ,  is  near ing completion. 
A s tandardized qualification spec-  
Tes t  
Data f r o m  Mariner  IV flight and wind tunnel t e s t s  a r e  being examined for  the pu r -  
pose of establishing general  requi rements  on wind tunnel tes t s ,  thereby facilitating 
the acquisit ion of usable fluctuating p r e s s u r e  measu remen t s  for  the prediction of 
ful l -scale  sound-pressure  prof i les  and levels .  R F P ' s  have been i ssued  for  study of 
simulation testing of the VOYAGER Launch Vehicle/  Cape Kennedy R F  environment;  
the study will define modulation requi rements ,  t e s t  equipment requi rements ,  and R F  
t e s t  levels  and will provide a s u m m a r y  of a l i t e r a tu re  s e a r c h  on the subject  of R F  
ove r s t r e s s ing .  
Environmental  Testine 
Natural  and induced environment testing act ivi t ies  during this r e p o r t  per iod have 
included the following: 
Description 
Radio subsystem life tes t .  
8 
Remarks  
Curren t ly  5500 hours  without 
a fai lure .  Developmental Vacuum 
and t empera tu re  t e s t s  being con- 
ducted. 
I 
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ACTIVITY SCHEDULf 0 
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Des cription Remarks  
Canopus t r acke r  life tes t .  
The rma l  stress qualit ies of 
deposition on aluminum bas e. 
Vola til e co nde n s i bl e m a t  e rial s 
t e s t  on polymers .  
Evaluation and screening of 
c l ea r  embedment  compounds for 
electronic  modules.  
Remarkable  stabil i ty shown to date. 
Current ly  over  5800 hours  of 
operation. 
Developmental t empera tu re  t e s t s  
completed. 
Vacuum tempera tu re  t e s t s  con- 
tinue. 
P repa ra t ions  being made  to begin 
testing l a t e  September .  (Modules 
used in VOYAGER DAS. ) 
Multi-exciter R & D for  VOYAGER 
applications.  curement  being negotiated. 
Tes t  plans being refined. P r o -  
Sys tem Design 
The VOYAGER Spacecraf t  Design Evaluation Team (VSDET), supported by the 
VOYAGER P r o j e c t  Sections and the VOYAGER Spacecraf t  System Design Group, com- 
pleted the VOYAGER 197 1 Spacecraf t  System Specification for del ivery with the Phase  
IB RFP .  
Evaluation of the impact  of var ious Flight Capsule modes on the Flight Spacecraf t  
design has  been completed,  as has  a study to de te rmine  the design implications of 
interfacing a n  AVCO-proposed hard-landing M a r s  a tmospher ic  probe with two types of 
M a r s  Flight Spacecraf t .  
Propuls ion 
The JPL basel ine propulsion sys tem study has  been updated using information 
available f r o m  the Phase  IA studies and other sou rces ,  and a c u r r e n t  comparison of 
technical capability, r i sk ,  cost ,  and other fac tors  has  been completed. On the bas i s  
of this  study, a recommendation has  been made on the suitability of the var ious con- 
cepts  which have been proposed, and the decision concerning the types of propulsion 
which will be considered f o r  the Phase  IB effort has  been implemented through the 
Spacecraf t  Sys tem Specification. 
Tele communications 
Telecommunications Sys tem Design 
Work w a s  init iated on the generation of a fo rma l  specification defining the Tele- 
communicat ions Design Control Tdble and its content. 
The design control  tables  (544-32052- 1 -3390)'mentioned in  VPPR No. 7 have been 
reviewed and approved. 
J P L  base l ine  spacec ra f t  can support  bit  ra tes  of 5000 bps for a s y s t e m  similar to 
Mar ine r  C and 8000 bps f o r  a single-channel block coded sys tem.  These designs 
This analysis  indicates the spacecraf t  to Ea r th  link for  the 
1 
Numbers  in  parenthes is  designate tasks  jointly sponsored by SR/AD and VOYAGER. 
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assumed  u s e  of a 50-w spacec ra f t  R F  power amplif ier ,  a 7-ft  parabol ic  antenna, a 
210-ft DSIF ground antenna, and a communication dis tance of 215 x 106 km. 
Design and analysis is continuing of the telecommunications s tandard  digital  
modules  (SDM) p rogram c i r cu i t ry  using computer techniques. 
prototype logic cards  a r e  undergoing t e s t s  a t  the p re sen t  t ime.  
packaging design effor ts  a re  near ing completion. 
totype units have been assembled  and a r e  ready  for  tes t .  
The f i r s t  of the received 
The documentation and 
Two of the fabricated packaging p r o -  
Radio Subsystem 
Power Amplifiers 
Effor ts  have continued to design and fabr ica te  a power amplif ier  
s y s t e m  with 20-w T W T  ampl i f ie rs  (544-33034-1-3360) capable of operat ing through the 
c r i t i ca l  p r e s s u r e  region on launch. 
been completed,  tested,  and judged sat isfactory.  The design of the high-voltage section 
of the power supply has been completed, and fabrication has  begun. 
integrated TWT power ampl i f i e r s  (544-33034- 1-3360) have been issued.  
a r e  due October 1. 
The low-voltage sect ion of the power supply has  
R F P ' s  for  50- w 
Proposa l s  
Advanced development on high-power tubes (186-68-04-09-55) per t inent  to 
VOYAGER missions continues. E imac  is developing a n  e lec t ros ta t ic  focusing amplif ier  
tube (ESFA) under Contract No. 951 105, and evaluation t e s t s  have been made  on in t e r -  
action c i rcu i t s  and radiation cooling. 
t r iode a t  20- to 25-w power levels  shows plate efficiencies of 26 to 28% and gains of 
about 12  db. 
of 10- to 500-w amplif iers  has  been completed and a DC monitoring panel for  high- 
power cavity amplif iers  is  being built. 
A pre l iminary  evaluation of the S iemens  2C39BA 
An R F  power measur ing  and monitoring portion of a test s e t  for  evaluation 
Antenna s 
Antenna activit ies (544-33032- 1-3360) included an  investigation of the e lec t r ica l  
and mechanical  propert ies  of low-loss R F  connectors  of four  different designs as a 
p a r t  of a p r o g r a m  of securing lightweight connectors  for  spacecraf t .  
Transponders  
R F P ' s  have been issued,  for  an improved t ransponder  study (544-33034- 1-3360, 
150-22-17-03-55). 
a r e  due September 20. 
A bidders  conference was held August 9; and r e sponses  to the R F P ' s  
OSE 
The fundamental concept of spacecraf t  radio OSE design and usage  (544-33033- 1-  
3390) has  been established, and radio sub- subsys tem t e s t s  have been tentatively defined. 
Te lemet ry  Subsystem 
Data Handling 
12 
Data handling activit ies (186-68-03-05-55) have included the completion of spec-  
ifications for  the engineering data handling system, and logic design of the sys t em is 
continuing (544-31 101-1-3340). Investigation of low-power co re  m e m o r i e s  for  use  in  
a data compression buffer  is underway. 
being evaluated fo r  possible use  in data handling. 
Four different l ines  of integrated c i rcu i t s  a r e  
Mar iner  IV p ic tures  a r e  being processed in  the 7094 computer using data compression 
techniques (125-23-02-03-55) which may be applicable to the solution of VOYAGER data 
handling problems.  
net compress ion  ra t io  of 1. 5 for zero-order  predictor  a lgori thm and a net  compress ion  
ra t io  of 2. 9 for  the ze ro -o rde r  interpolator algorithm. 
Mariner  IV picture  number 1 has  been processed  and exhibits a 
Coding 
Work on block coding (544-32052- 1-3390) has  p rogres sed  to the pre l iminary  funct- 
As a compromise between the contradicting requi rements  of max- ional design phase.  
imum e r r o r  cor rec t ion  capability and minimum bandwidth expansion, a biorthogonal 
code has  been selected.  
symbol code word. 
gain in  using coding is bet ter  than 2 db. 
Each data word 
A t  a n  assumed work 
of 7 bi ts  is expanded with check bits to a 64 
e r r o r  probability of 10-2, the per formance  
Command 
Subsystem Design 
Investigation into application of Extreme Value Theory to s ta t is t ical  testing of 
command sys t ems  is progressing.  
d i f f e ren t  detector  designs.  
This investigation is being applied to seve ra l  
Investigation continues of the feasibility of using a photon-actuated isolated switch 
(544-3301 1 -  1-3340) in the command decoder continues. 
digital integrated c i rcu i t s  for use  in command sys t ems  is underway (544-3301 1 - 1-3340). 
Extensive investigation of 
Demodulation 
A sca led  r a t e  breadboard command subsystem has been developed. (544-3301 1 - 1 -  
This subsystem is a 1000-bps command detector  which is identical  in pe r fo rm-  3340). 
ance to the 3-bps sys tem mentioned in a previous repor t .  
sys t em i s  that  i t  provides the capability of determining bit e r r o r  r a t e s  using ex t r eme  
value s t a t i s t i c s  and comparing these resul ts  with those obtained using c lass ica l  
m e a s u r e m e n t  techniques. 
reasonably s h o r t  length of t ime, i. e . ,  2 hours, a s  contrasted to the 2 weeks previously 
r equir  e d. 
The advantage of such a 
It a lso permi ts  completion of bit  e r r o r  r a t e  t e s t s  i n  a 
Data Storage 
Subsystem Design (544-331 13- 1-3390) 
New requ i r emen t s  have r a i sed  the total data s torage  capability f r o m  4 x l o 7  bits 
to approximately 1 . 2  x 108 bits.  
1 3  
Tape Recorders  (544-33022- 1-3340) 
Development of a r ee l - to - r ee l  tape t r anspor t  using the i soe las t ic  d r ive  bel t  
configuration is in  the design phase.  
evaluated, is scheduled to be used as the JPL- recommended  bas ic  tape t r anspor t  
for  the VOYAGER spacecraf t .  
This design, when thoroughly tes ted  and 
pppp-- 
p--ppp 
~ -~~~ ~ ~ ~ ~ - -- 
A-6m?553?-effoi-ts  (!86-68-83-01-55j included comT,letion and a f inal  r e p o r t  oil 
gericratioii ui RFP‘s i o r  the development of b rush le s s  
A study cont rac t  has  been l e t  for  a maglietic speed changer.  
the Tape G_zic7,ar,cc. Stiiity 
DC motors .  
System Design 
Operat ions and capabili t ies of the SDS 920 computer has  been studied for  u se  with 
Telemet ry  and Command MDE (544-33012-1-3340, 544-33112-1-3340). A r e p o r t  
descr ibing the design philosophy and recommended designs for  s e v e r a l  of the important  
functions to be incorporated in  the sys t em was generated.  
Guidance and Control. Power 
The Orbit  Insertion Maneuver Analyses P r o g r a m  has  been completed and checked 
The program i s  being used for  evaluation of the accuracy  of the ell iptical  o rb i t  o u t .  
around the planet a s  a function of the o rb i t  determinat ion e r r o r s  and the maneuver  
execution e r r o r s  (maneuver  t ime,  velocity magnitude, and velocity direct ion)  for  
var ious orientations and s i zes  of the ell ipse,  and for  var ious  approach hyperbola 
pe r i aps i s  altitudes. 
of the miss ion  flexibility of solid and liquid r e t r o  moto r s .  
p r o g r a m  for  studying fixed-magnitude maneuvers  generated to check out  this  option of 
the 7094 p rogram has  been made  available fo r  study of the o rb i t  inser t ion  maneuvers  
over  expected ranges of approach energy and geometry.  
These s tudies  have been pe r fo rmed  to m e e t  r eques t s  for  evaluation 
A re la ted  1620 computer  
Computing and Sequencing 
Work is s t i l l  in p r o c e s s  on documentation of the proposed basel ine CC&S. Pack-  
aging s tudies  on  the magnetic logic e lements  have been completed with prototyping of 
the recommended three-dimensional welded interconnect  building block. 
calling for  integration of some of the newer semiconductor  in tegra ted  c i r cu i t ry  with 
the Mar iner  B CC&S memory  is progress ing  rapidly. 
capable of performing var iable  sequencing of the complexity anticipated for  VOYAGER 
has  been completed and functionally checked out. 
integration with a n  automatic  OSE p rocesso r  -cont ro l le r ,  combined vol tage- tempera ture  
marg in  t e s t s ,  noise and t rans ien t  susceptabili ty t e s t s ,  and life testing. 
The task  
A subsys tem breadboard  
Subsequent effor t  will  include 
OSE 
Development of the functional descr ipt ion for OSE is continuing, using as a guide 
the information supplied to the Spacecraf t  Sys tem Specification. 
is a l so  in  p r o c e s s  pertaining to use  of advanced da ta  p rocess ing  equipment f o r  automation 
of the C & C  subsystem and s y s t e m  t e s t  phases .  The CC&S OSE t e s t  plan is being 
A feasibil i ty study 
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modified to re f lec t  the shif t  in emphasis  f rom a t imer-or ien ted  to a memory-oriented 
CC&S in the spacecraf t  baseline design. 
shee ts  a r e  being updated. 
Ir  The OSE block d iagram and interface data 
'. A pre l iminary  general  definition has  been completed of the VOYAGER simulated 
midcourse  interaction t e s t  plan covering the c u r r e n t  possible  midcourse  maneuver  
and retropropuls ion engines. 
the Post-Injected Tes t  Facil i ty spacecraf t  suspension mechanization. 
This mater ia l  will be uti l ized to provide cons t ra in ts  on 
1 5  
I 
(1 C. CAPSULE 
The capsule mode evaluation begun August 11 i s  continuing. The Capsule Mode 
Analysis Team has reviewed l i s t s  of s tar t ing point a l ternat ives  for  miss ion  modes I 
and for capsule entry and landing modes. 
cons ide ra t  ion: 
Four  modes have been selected for  fu r the r  
I, 
1. Ballistic en t ry ,  subsonic parachute,  arLd passive impact l imi te r .  
2. Uailistic entry,  two-stage parachutc (slzgc :sonic), and passive 
impact l imi te r .  
3 .  Ballistic entry,  re t rorocket  retardatior., jlld impact s t ruc tu re  
Post-landing relay communications will be con- as required.  
s idered with this mode. 
4. Ballistic entry,  re t ro- re ta rda t ion ,  utilizing s teep  r a the r  than 
shallow entry . 
In addition, four capsule delivery and miss ion  modes a r e  being studied: 
1 .  
2 .  
3 .  
A modified baseline design mode utilizing capsule deflection 
from a pre-orbi ta l  o r  flyby t ra jec tory .  
A capsule optimized mode wherein the pr ime purpose of the 
spacecraft  i s  t o  place the capsule on an ideal t ra jec tory  and to  
serve a s  an ideal re lay station. 
A late capsule deflection mode, such that the planetary vehicle 
can be t racked  within the sphere  of influence of M a r s  and the 
deflection maneuver  can take advantage of the resul tant  improved 
orbit determination. 
4. 
Pre l iminary  
A modified baseline design mode utilizing entry af ter  orbiting. 
. resul ts  show that the fourth miss ion  mode has  advantages of (1) accura te  
en t ry  angle control, ( 2 )  reduced entry velocity, ( 3 )  accura te  orbit  determinat ion (no 
approach guidance requi red) ,  and (4) l e s s  operational complexity. 
requi res  g rea t e r  launch vehicle performance in o r d e r  t o  provide sufficient r e t r o  cap- 
ability to  get the capsule into orbit .  
However, this  mode 
In support  of the capsule mode evaluation, the Langley Resea rch  Center  was 
requested t o  supply information and p e r f o r m  studies  in seve ra l  a r e a s  of en t ry  technology 
These a r e a s  included aerodynamic dece le ra to r s ,  impact a t tenuators ,  capsule a e r o -  
dynamics,  aeroelasticity and s t ruc tura l  dynamics,  and the lifting body entry mode. 
This  request for  support was made August 24, with response  requested by Septerpber 15. 
On September 15, twelve senior  LRC personnel  came  t o  J P L  and presented the r e su l t s  
of the i r  studies in a s e r i e s  of technical meetings.  
the studies were  performed in great  depth and not only provided useful input t o  the 
mode evaluation, but a l so  identified many specif ic  a r e a s  requir ing fu r the r  study. 
Results of those studies will be integrated with the study r e su l t s  of the Capsule Mode 
Considering the short  t ime  available,  
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Analysis Team,  the Mission Mode Analysis Team,  the Capsule Design Team,  and 
the Spacecraft  Design Team. 
October 4 and forwarded t o  NASA Headquarters ,  together  with J P L  recommendations.  
Results of the integrated effort will be completed 
Scheduling 
A prel iminary detailed schedule has  been developed fo r  capsule act ivi t ies  f r o m  
October through September 1966. 
F igure  5. 
The over-all  Capsule Sys tem Schedule is shown in 
Procurement  and C ont rac t  s 
The procurement  schedules have been affected by the new Mars  a tmospher ic  
data  in that the date for  issuance of the initial R F P  is contingent upon r e su l t s  of the 
capsule miss ion  and mode analysis.  
Science 
A model  payload of 15 pounds of science instruments  and 10 pounds of data auto- 
mat ion equipment and other auxi l iar ies  has been generated t o  pe r fo rm the landed 
science operations on the sur face  of Mars .  A prel iminary list of experiments  fo r  
the taking of en t ry  data in the capsule has  a l so  been prepared.  
be used in  future  prel iminary design work t o  evaluate the implications of different 
modes of landing and operating the capsule and to  furnish the bas i s  for  generation 
of pre l iminary  functional specifications f o r  the science instruments  and the capsule 
science subsystem. Participation in  capsule pre l iminary  design studies t o  compare  
a parachute-deployed capsule with a rocket r e t r o  lander  included contributions 
toward the mechanization of sample gathering devices ,  deployment devices ,  and 
a tmosphere  inlet  geometry for  the capsule science instruments .  
These models a r e  to  
Re liabilitv 
Establ ishment  of the approved list of heat s ter i l izable  e lectronic  p a r t s  is pro-  
gress ing .  The following t e s t s  were  completed during the repor t  period: (OSSA 
186-58- 13-01) 
1. Capaci tor  Tes t  - The 6,  000-hr l i fe- tes t  continuation of selected 
pa r t  types is now a t  the 1,200-hr  period, 
2. Fixed Res is tor  Tes t  - All testing has  been completed, and the t e s t  
agency's final report  is being prepared.  
3. Tr imming Res i s to r  Tes t  - 9,  520 hours  of life testing have elapsed. 
4. Genera l  Diode Tes t  - The test agency's tes t  p rocedures  a r e  being 
approved. 
has  been completed. 
5. Varac tor  Diode Test  - The 8, 000-hr l ife-test  measurements  a r e  
in  process .  
P a r t  tes t ing will be implemented a s  soon a s  the approval 
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AS OF 15 SEP 1965 
1971 I I 1975 I 
T 
GLOSSARY ' 
DEL. - DELIVERY 
(ELECT-MODEL) - f ELECTRONIC MODEL) 
EQUIP. - EQUIPMENT 
FA - FLIGHT ACCEPTANCE 
PTM - PROOF TEST MODEL 
S/C - SPACECRMT 
SYS. - SYSIEM 
LEGEND: 
ACTIVITY SCHEDULE 0 
ACTIVITY PROGRESS 
SCHEDULED EVENT 
EMNT COMPLETE 
RESCHEDULED EVENT 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
Fuse  Tes t  - The t e s t  p rog ram has been awarded, and t e s t  f ixtures  
and equipment a r e  being prepared. 
The rmis to r  T e s t  - The tes t  agency has  approved and re turned  the 
t e s t  contract  for  approval by CIT. 
T rans i s to r  Tes t  - The 250-hr l ife-test  measurements  a r e  in 
p rogres s .  
Crys t a l  Tes t  - The l e t t e r s  of interest  have been received f r o m  
prospective b idders ,  and RFP ' s  a r e  being prepared.  
Relay Tes t  - The contract  is  being reviewed by NASA and J P L .  
Microcircui t  Tes t ,  Digital - The pa r t s  a r e  now a t  the 1 ,  800-hr 
per iod in life tes t .  
Inductor Tes t  - The t e s t  agency has approved and re turned  the 
contract  for  approval by CIT. 
Capacitor Follow-on Tes t  - The p a r t s  have been ordered ,  and the 
t e s t  contract  is being prepared. 
Tempera ture  Gradient Test  - A t es t  agency has  been selected,  and 
the contract  is being prepared. 
Ethylene Oxide Tes t  - R F P ' s  have been forwarded to  prospective 
bidders  . 
Microcircui ts ,  L inear  - Visual inspection, g r o s s  leak,  and Veeco 
leak  t e s t s  have been completed. 
Tes t  -
F r o m  the standpoint of qualification and acceptance t e s t  requi rements ,  heat and 
ethylene oxide cycles  required t o  achieve s t e r i l e  hardware for  the capsule sys t em a r e  
being considered f r o m  an environmental  standpoint, and a VOYAGER specification is 
being genera ted  for  type approval and flight acceptance tes t ing suitable for  demon- 
s t ra t ion  of s y s t e m  and subsystems capabilities with the t e rmina l  heating cycle and 
the planned application of E T 0  Decontamination. 
pated cyc les  f o r  the Flight Capsule hardware and ref lects  Mar iner  and Ranger 
experience f o r  es tabl ishment  of temperature  margins  and tes t - t ime durations,  as  
well a s  for  considerat ion of pract ical  requirements  inherent in  management of a 
l a rge - sca l e  tes t ing effor t .  
appropr ia te  guidance t o  the SR & T and ATS ster i l izat ion effor ts  now underway for 
piece p a r t s ,  ma te r i a l s ,  and selected subsystems for  possible VOYAGER application. 
This e f for t  is based on the antici- 
It is anticipated that the specification will provide more  
8 
Resul ts  of the experimental  capsule afterbody configuration study conducted in  
the JPL hypersonic wind tunnel indicate that an afterbody of considerable volume i s  
n e c e s s a r y  t o  a s s u r e  capsule instability at angles of attack nea r  180 degrees .  (124- 
07-04-02, 324-7 0400-7 -3730) 
19 
The effects of gusts on the dynamic behavior of the entry capsule a r e  under  
study. 
sizeable increase  in the pitch envelope. 
entry-angle t ra jectory investigated indicate that  the capsule would tumble,  r ega rd le s s  
of the altitude at which gust occurs .  (124-07-04-02, 324-70400-7-3730) 
Prel iminary resu l t s  using 50-ft / s e c  horizontal  gusts indicate a modera te  t o  
None of these  r e su l t s  fo r  the single 20-deg 
The aerodynamic effects of a wind gust on a subsonic parachute descent  sys t em 
have been analyzed. 
angle f rom the ver t ica l  is equal to the result ing velocity vec tor  angle, and the total  
capsule angle f rom the ver t ica l  will be a function of the attachment method of the 
capsule to  the parachute and the result ing velocity vector  angle. 
The resu l t s  of this  analysis indicate that the maximum r i s e r  
Propulsion 
Capsule activities have been focused on two main  sequences of operation. In 
the f i r s t ,  capsule r e l ease ,  separat ion,  and entry,  the main  propulsion contributions 
have been to  support the s tudies  with cu r ren t  numbers  f o r  cha rac t e r i s t i c s  of the pro-  
pulsion sys t em as a function of t ime and type of r e l ease  (i. e.  , ea r ly ,  l a te ,  o r  f r o m  
orbit) .  In the second sequence, the landing event, one of the modes which has  been 
considered is that of controlled propulsive landing. Support f o r  per formance  and 
cha rac t e r i s t i c s  of th i s  mode has  been provided by the Pro jec t ,  a s  well a s  by the 
Advanced Technical Studies Office. 
Attention continues to  be focused on the problem of t e rmina l  heat s te r i l i za t ion  
of e lements  of the propulsion and pyronetworks subsys tems.  
hydrazine has been considered for  the propulsion subsys tem for  the propulsive land- 
tank containing hydrazine to three  cycles  of 36 hours  each a t  295"F, with only a slight 
r i s e  in p r e s s u r e  due to hydrazine decomposition. (731-12-03-02, 331-10301-2-3840) 
In the pyronetworks subsystem, work on development of a s tandardized hea t -s te r i l i -  
zable squib for general  application to capsule and spacecraf t  is  scheduled for  comple- 
tion by July 1966 which i s  the technology cutoff date.  (186-58-12-01-55, 384-82301-2- 
3810) Lagging technical p r o g r e s s  has  requi red  the cancellation of one cont rac t  and the 
institution of another,  with the attendant delay removing all s lack  f rom the schedule. 
Since monopropellant 
ing, demonstration of s ter i l izabi l i ty  was completed with the subjecting of a t i tanium I 
In al l  but the propulsive landing modes,  the landing will be accompanied by 
relatively l a rge  "g" forces  due t o  the appreciable velocity at which the sur face  i s  
impacted. 
ments  of the propulsion and pyronetworks subsys tems,  
Initial efforts have begun t o  evaluate the effects  of these  fo rces  on ele-  
T e le  c ommunic at ions 
System Design 
System design activit ies (544-62052- 1- 3390) have included initiation of detailed 
analysis to  determine the communication s y s t e m s  requi red  fo r  the var ious  1971 
VOYAGER Capsule miss ion  phases .  These  s y s t e m s  include the c ru i se  re lay ,  c r u i s e  
direct  link, and landed direct  link telecommuncations sys t ems .  
preparat ion of telecommunications design control  tab les  covering the s e v e r a l  capsule  
mission prof i les  being proposed f o r  low-entry angle t r a j e c t o r i e s .  
The ana lys i s  includes 
20 
T e s t s  have been made (186-68-04-08-55) t o  m e a s u r e  phase-lock loop acquisit ion 
' t imes  t o  verify previous theore t ica l  analysis. 
conflict between the required rece iver  bandwidth and the r a t e  of change of doppler 
frequency caused by the rapid deceleration. 
During capsule descent t he re  is a 
In the event of l o s s  of lock because of 
4 excessive doppler r a t e ,  o r  possible blackout, rapid reacquisit ion is  needed. 
Experiments  (1 86-68-04-04-55) have been made t o  verify previous theore t ica l  
l imi t e r  analysis.  
of the input and output signal-to-noise ratios of an amplitude l imi te r .  
instrumentation, the theoret ical  analysis has been ver i f ied in  a g r o s s  sense ;  pro- 
posed data processing using a computer is expected t o  yield close agreement .  
The objective is a m o r e  detailed understanding of the relationship 
Using s imple 
RF test console (186-68-04-03-55) activity continued a t  Westinghouse with the 
objective of fabricating a precis ion laboratory tool to  be used  in evaluating modulation 
techniques. The t e s t  console is t o  be used in support  of capsule telecommunication 
l ink design, with s imi l a r  application t o  the spacecraf t .  Module design and test a r e  
underway, based upon the resu l t s  of a completed study contract .  
A demonstrat ion of e lectronic  module assembly in  EASL (544-64022-1-3340) 
The demonstrat ion is awaiting special  holding f ixtures  and tools f r o m  a vendor. 
is expected to  begin in mid-September.  
Noncoherent S-band Direct  Link 
Sys tem design activity included (150-22-05-12-55) completion of a repor t  on non- 
coherent  low-data-rate  te lemet ry .  
capsule design a r e  being generated.  
System per formance  es t imates  for  the baseline 
400-mc Relay Link 
A detailed study of re lay link modulation (1 86- 68-04- 04- 55) i s  being conducted. 
An advanced type of modulator for  single sideband modulation is being constructed 
f o r  experimentat ion in relation t o  this  study. 
Radio 
High-Impact T ransmi t t e r  
Landed radio sys t em activit ies (1 50-22-05-1 7-55) have included the sending of 
inquir ies  t o  industry and the preparat ion of a s ta tement  of work t o  be used  for  a 
study of high-impact c i rcu la tors  and isolators  fo r  the survivable direct  link (landed). 
Five 23-mc quar tz  c rys t a l s  designed fo r  high-impact survival  have been received 
f r o m  a vendor and a r e  being evaluated at JPL . 
Antenna 
L Antenna s tudies  (544-64033-1-3360) relating t o  low-angle entry t r a j ec to r i e s  
a r e  underway. 
of antennas t o  meet  the requirements  of the seve ra l  proposed mission profiles.  
The problem is to identify the performance tradeoffs and realizabili ty 
21 
Data Storage 
Capsule Data Storage activit ies included the writ ing of a work s ta tement  and 
specification f o r  a high-impact tape r e c o r d e r  (186-68-03-01-55). 
a r e  t o  surv ive  s ter i l izat ion and 10, 000-g shock. 
by Borg-Warner were  observed. 
design requirements  a r e  within the state-of-the-art .  
Pr inciple  goals 
Tes t s  of a high-impact r e c o r d e r  
Tes t  r e su l t s  indicate that  the capsule r e c o r d e r  
Guidance and Control, Power 
A mode comparison report  is being generated t o  aid in preparat ion of the Capsule 
presentation. In support of the study, analysis  of the guidance capability, including 
spacecraf t  and capsule pointing and execution e r r o r s ,  has  been submitted t o  the 
Capsule Design Team. 
capsule deflection maneuver in the plane of the approach orbit .  
computes the values of maneuver magnitude and direction, entry velocity and angle, 
and capsule t o  spacecraft  range and direct ion for  a given range a t  the maneuver  
point and des i red  landing s i te .  
ing s i te ,  en t ry  velocity, angle, t ime ,  and capsule t o  spacecraf t  range vec tor  with 
changes in the magnitude and direction of the maneuver .  
approach guidance i s  being per formed to  provide the la tes t  information applicable t o  
the guidance problem for  this  comparison effort;  this  study will indicate the expected 
orbit  determination accuracy using cu r ren t  es t imates  of approach planet s enso r  
accuracy. 
approach guidance system. 
during the mission phases  have been provided t o  the mode study now underway. 
Two computer p rograms  have been wri t ten t o  study the 
The f i r s t  p rog ram 
The second p rogram de termines  the changes in  land- 
In addition, a study of 
Future  work will involve m o r e  complete mathematical  simulation of the 
Es t imates  f o r  weight and volume of G & C subsys tems 
Five power profiles for  the t r ans i t  phase and two power prof i les  fo r  the landed 
phase have been prepared along with assoc ia ted  tab les  delineating individual power 
requirements .  
different modes under study. 
sources  needed to sustain the requi rements  of t hese  modes,  and sizing of these  
sources  is underway. 
These profiles represent  the possible var ia t ions caused by the 
P re l imina ry  select ion has  been made of the power 
IV. RESOURCES 
This Section provides a recapitulation of activit ies in  t e r m s  of funding 
and manpower. 
and 2 and Figures  6 and 7. 
Funding commitments and obligations a r e  shown in Tables  1 
Manpower data a r e  shown in Table 3 and Figure  8. 
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GLOSSARY 
S Y S T EMS HARDWARE 
Launch Vehicle Space  Vehicle 
The  s e v e r a l  s t a g e s  of the Launch 
Vehicle, the  nose  fa i r ing  o v e r  the s p a c e -  
c raf t ,  a s s o c i a t e d  support ing ground 
equipment ,  sof tware ,  and a s s o c i a t e d  
manpower.  
Spacecraf t  
The  Fl ight  S p a c e c r a f t ,  i t s  s c i e n c e ,  
re t ropropuls ion ,  guidance and cont ro l ,  
and o t h e r  s u b s y s t e m s ,  its s p a r e s ,  the 
developmental  m o d e l s  (i. e . ,  P r o o f  
Tes t  Model-  - P T M ,  Type Approval -  - 
TA Model, S t r u c t u r a l  T e s t  Model - -  
STM), the a s s o c i a t e d  sof tware ,  and the 
management  and engineer ing t e a m s .  
Opera t iona l  Support  Equipment  is i n -  
cluded as r e q u i r e d  during des ign ,  d e -  
velopment ,  a s s e m b l y ,  tes t ing ,  c h e c k -  
out, and launch p r e p a r a t i o n s .  
Capsule  
The Fl ight  Capsule ,  its s p a r e s ,  
developmental  and s t e r i l i z a t i o n  a s s a y  
models ,  a s s o c i a t e d  sof tware ,  r e q u i r e d  
s te r i l i za t ion  ac t iv i t ies ,  O p e r a t i o n a l  
Support  Equipment ,  and the  m a n a g e m e n t  
and engineer ing t e a m s .  
Miss ion  Opera t ions  (MOS) 
That  por t ion  of the P r o j e c t  which 
plans, d i r e c t s ,  cur i l rols ,  and executes  
(with suppor t  provided by the DSN) the  
space  flight opera t ion  of the  P l a n e t a r y  
Vehicle a f t e r  inject ion o n  i t s  he l iocen-  
t r i c  t r a j e c t o r y ;  the miss ion-dependent  
equipment  r e q u i r e d  at the  DSN; and  the 
operat ional  teams r e q u i r e d  to suppor t  
the  flight opera t ions .  
Tracking  and Data  S y s t e m  
The T r a c k i n g  and  Data  S y s t e m  con-  
s i s t s  of those  fac i l i t i es ,  equipment ,  and  
personnel  of the A F E T R ,  the Deep  Space  
Network, and those  s ta t ions  of NASA 
networks o t h e r  than the DSN needed  to 
m e e t  the  VOYAGER P r o j e c t  r e q u i r e -  
m e n t s  as identified i n  the SIRD. T h e  DSN 
itself c o n s i s t s  of the Deep Space  Instru-  
mentat ion Fac i l i ty  s ta t ions;  the  DSN 
Ground Communicat ion S y s t e m ,  which 
i s  a subnet of the NASA Communica t ions  
System (NASCOM) ; and the following 
ac t iv i t ies  in  the  S F O F  building at J P L ,  
P a s a d e n a :  DSIF Net Cont ro l ,  Ground 
Communicat ion Control ,  and d a t a  p r o c -  
ess ing,  r e c o r d i n g ,  d i sp lay  and  d i s t r i -  
bution to  u s e r s .  M i s s i o n  s u p p o r t  and  
operat ional  a r e a s  i n  th i s  building a r e  
ass igned  by the DSN to the F l igh t  Pro j -  
e c t  on a t i m e - s h a r e d  bas is .  
The to ta l  of all f l ight  h a r d w a r e .  
Launch Vehicle  
The S a t u r n  1 B/Centaur  Launch 
Vehicle h a s  t h r e e  s tages :  S-1 ,  S-IVB, 
and the  Centaur .  Included a r e  the  nose  
fa i r ing  o v e r  the s p a c e c r a f t ,  o t h e r  a e r o -  
dynamic  f a i r i n g s ,  insulat ion,  s p a c e c r a f t  
suppor t  s t r u c t u r e s ,  and Launch Vehicle  
flight e lec t ronics .  
F l igh t  S p a c e c r a f t  
The  S p a c e c r a f t  Bus, the  S p a c e c r a f t  
Propuls ion ,  the S p a c e c r a f t  S c i e n c e  P a y -  
load,  and the  Launch Vehicle  Adapter .  
F l igh t  Capsule  
The  Capsule  Bus  and the  Capsule  
S c i e n c e  Payload ,  including the biologi-  
c a l  b a r r i e r ,  h e a t  sh ie ld ,  r e t a r d a t i o n  
d e v i c e s ,  i m p a c t  pro tec t ion ,  and S p a c e -  
c r a f t  Adapter .  
P l a n e t a r y  Vehicle  
F 1 i g h t S p a  c e c r a f t  plus  F l igh t  
Capsule .  
S p a c e c r a f t  S c i e n c e  Payload  
The  ins t rumenta t ion  f o r  p e r f o r m -  
ing sc ien t i f ic  e x p e r i m e n t s  o r  o b s e r v a -  
t ions  i n t r a n s i t  to  M a r s  and in  the  v ic in-  
i ty  of the  planet ,  and the  a s s o c i a t e d  
c o n t r o l  and  d a t a  handling equipment  
(Data  Automat ion  Equipment )  c a r r i e d  
a b o a r d  the  F l igh t  S p a c e c r a f t .  
C a p s u l e  S c i e n c e  Payload  
The  i n s t r u m e n t a t i o n  f o r  p e r f o r m -  
ing sc ien t i f ic  e x p e r i m e n t s  o r  o b s e r v a -  
t ions  dur ing  e n t r y  into the  M a r t i a n  a t -  
m o s p h e r e  and on  the  M a r t i a n  s u r f a c e ,  
and the  a s s o c i a t e d  c o n t r o l  and d a t a  
handl ing equipment  (Data  Automat ion  
Equipment )  c a r r i e d  on the  F l igh t  C a p -  
s u l e .  
O p e r a t i o n a l  S u p p o r t  Equipment  (OSE) 
Al l  equipment  r e q u i r e d  f o r  thc. as - 
s e m b l y ,  s e r v i c i n g ,  checkout ,  and t e s t -  
ing of S u b s y s t e m s  of the S p a c e c r a f t  
S y s t e m  and C a p s u l c  S y s t e m ,  as w e l l  as 
a s s e m b l y ,  handl ing,  and shipping equip-  
ment ;  the  S y s t e m  T e s t  Complex;  the 
Launch Complex  Equipment;  and 
m i s s i o n - d e p e n d e n t  equipment .  
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Assembly ,  Handling, and Shipping 
Equipment (AHSE) 
This  ca t egory  inc ludes  all lifting, 
holding, and posit ioning f ix tu re s ;  adap t -  
e r  cab le s  and dummy loads; and o the r  
i t e m s  r equ i r ed  in  the a s s e m b l y  of the 
P l a n e t a r y  Vehicle and  OSE and f o r  m o v -  
ing the spacec ra f t  f r o m  place  to place.  
ha rd l ine  and by t e l e m e t r y )  dur ing  p r e -  
launch checkout  while the P l a n e t a r y  
Vehicle i s  instal led in  the Space  Vehicle 
o n t h e  l aunchpad .  It inc ludes  all equip- 
m e n t  on the  launch  pad and in the b lock-  
house ,  and s h a l l  be des igned  to provide  
m a x i m u m  pro tec t ion  f o r  t he  Space  Vehi- 
c le .  It is a l s o  used  to suppor t  ope ra t ions  
in  the Explos ive  Safe Fac i l i t y  (ESF). 
S y s t e m  T e s t  Complex  (STC)  Mis  sion-Dependent Equipment  
The STC i s  t he  bas i c  s e t  of t e s t  
equipment  used  in  t e s t s  and checkout to 
ve r i fy  the adequacy  of the P l a n e t a r y  
Vehic le  Sys t em des ign ,  fabr icat ion,  
a s s e m b l y ,  and fl ight r ead iness .  I t  i s  
employed  to  moni tor  and r e c o r d t h e  p e r -  
f o r m a n c e  of t he  to t a l  s y s t e m  and of i t s  
s u b s y s t e m s  and  subassembl i e s ,  while 
providing power ,  command,  e x t e r n a l  
s t imu l i ,  and s imula t ion  of the a s soc ia t ed  
s y s t e m s .  
Launch Complex  Equipment (LCE)  
The  LCE is used  to power  and c o m -  
m a n d  the  P l a n e t a r y  Vehicle and to  moni -  
t o r  and r e c o r d  i t s  functions (both by 
ORGANIZATION OF WORK 
Including flight hardware, development hardware, operationol 
support equipment (OSE), roftwore, nnd associated manpower. 
Any i t e m  that  i s  r equ i r ed  by the 
DSN to comple te  the functional r e q u i r e -  
m e n t s  o r  a p a r t i c u l a r  p r o g r a m  and which 
is not r equ i r ed  on any o t h e r  p rogram.  
The  i t e m  m a y  be ca t egor i zed  a s  e i the r  
so f tware  o r  ha rdware .  The  m i s s i o n -  
dependent equipment would no rma l ly  
p e r f o r m  va r ious  spec ia l ized  func t ions  
a t  t he  DSIF. These  functions in  the p a s t  
have  included such  things as the demodu-  
l a t ion  and decommuta t ion  of t he  da t a  
s u b c a r r i e r .  
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